Syphilis is an infectious disease caused by Treponema pallidum spirochete and is mainly transmitted by sexual contact. Syphilis has the potential to cause serious complications and is closely related to human immunodeficiency virus (HIV) infection thus making syphilis still a major public health problem. In Indonesia, surveys of high-risk populations in 2007 and 2011 reported an increase in the prevalence of syphilis, especially in men who have sexual relationships with other men (MSM). Moreover, studies have described risk factors for HIV transmission including MSM, heterosexual contacts, Intravenous (IV) drug use, and infected partners. Objectives. To assess the epidemiological aspects and risk factors for syphilis in Makassar, as well as the correlation with a coinfection of other sexually transmitted infections. Material and Methods. This study is a multi-centre cross-sectional descriptive study with consecutive sampling. We evaluated cases for eligibility by confirming the diagnosis based on the serological result using rapid plasma reagin assay (RPR), Treponema pallidum haemagglutination (TPHA), and HIV screening kit. The cases were analyzed based on epidemiological features, risk factors and clinical findings, coinfection with other sexually transmitted infection (ST), and stadium of the disease. Results. A total of 79 serologically confirmed syphilis cases were collected between January 2017 and December 2018 in Makassar, the capital city of South Sulawesi province in Indonesia. Of the 63 male subjects (79.7%), 38 (48.1%) were homosexual/MSM, and in 41 cases of HIV-infected subjects, 25 (60.9%) of them were also MSM. Conclusion. Our study showed there was a significant correlation between syphilis and an increased risk of HIV transmission in MSM groups. The higher number of cases of syphilis and HIV co-infection among MSM can increase transmission of both infections and should be considered a major risk factor for syphilis in Makassar.
Introduction
Syphilis is an infectious disease caused by Treponema pallidum spirochete and is mainly transmitted by sexual contact (1) . Syphilis is divided into several stages, namely the primary, secondary and latent stage, in which clinical manifestations can develop from one stage to another if no appropriate treatment is given to the patient. Syphilis has the potential to cause serious complications and is closely related to HIV infection thus making syphilis still a major public health problem (2) . Syphilis initially emerged in the 15th century, and its prevalence has declined by the 20th century. However, over the last few decades, the prevalence increased again in American countries, Europe and Asia (3, 4) . Studies in Australia reported an increase in the prevalence of syphilis, especially among MSM, although now syphilis is also increasing in the general population, especially among adolescents and young adults (5, 6) . In Indonesia, surveys of high-risk populations were carried out by the Surveilans Terpadu Biologi Perilaku (STBP) in 2007 and 2011 and reported an increase in the prevalence of syphilis, especially in MSM with the prevalence of 4% to 13%. The highest prevalence of syphilis was found in MSM populations, namely a total of 28% (7) . Studies in the United States described that MSM (51%) was the most reported risk factor for HIV transmission, followed by high-risk heterosexual contacts (14%), IV drug user (9%), and MSM IV drug user (7%). They also stated that MSM living with HIV are 5 times more prone to syphilis co-infection, compared with heterosexual men with HIV (8) . Serological tests are now the mainstay of workup diagnostics for syphilis (9) . Antibody measurements are important for screening and diagnosis of syphilis. Two categories of antibodies are called "Nontreponemal" which are directed against phospholipid, and "treponemal" which is directed against the Treponema pallidum polypeptide used for this purpose. (10) . In this study, the serological examination used was RPR and TPHA.
Material and Methods
This study is a multi-centre cross-sectional descriptive study with consecutive sampling. Subjects were recruited from the outpatient dermatovenereology clinic of Dr Wahidin Sudirohusodo Hospital and Hasanuddin University Dermatovenereology Department's networking hospitals in Makassar between January 2017 and December 2018. Makassar is the capital city of South Sulawesi province in Indonesia. Written consent was obtained from all participants in the study. The study protocol was approved by the Research Ethics Committee of the Faculty of Medicine Hasanuddin University (No. 470/H4.8.4.5.31/PP36 -KOMETIK/2018).
We evaluated cases for eligibility by confirming the diagnosis of syphilis based on the serological result using qualitative and quantitative RPR and TPHA commercial kit (RPR AIM Cat. No. E RPR 2 and TPHA AIM Cat. No. TPHA E 100). All syphilis cases were also screened for HIV infection using widely available screening kit SD Bioline® HIV 1/2 3.0 (Standard Diagnostics, Suwon City, South Korea). The cases were analyzed based on epidemiological features (gender, age, marital status), risk factors and clinical findings (ulcer, fever, lymphadenopathy, skin rash, condyloma lata), co-infection with other STI (HIV, genital herpes, gonorrhoea, condyloma acuminate, candidiasis), and stadium of the disease. We were able to generate meaningful summary statistics and tabulated the results. Statistical analyses were performed using Statistical Package for Social Science 20 software (SPSS Inc., Chicago, IL, USA) then reported as mean and percentage. © 2019 The Serbian Association of Dermatovenereologists 
Results
A total of 79 serologically confirmed syphilis cases were collected, and the results showed that 79.7% were male and 20.3% were female (giving a male: female ratio of 4:1), whose age was between 17 and 57 years (mean ± standard deviation (SD), 30.19 ± 9.58 years) as shown in Table 1 . The majority of subjects (51.8%) were from 21-30 age group and out of 55.7% who were not married, 65.9% were homosexual. Demographic data of the patients are shown in Table 1 .
Risk Factors and Clinical Manifestations
Sexual intercourse was the major risk factor of contracting syphilis in the majority of patients including those of homosexual, bisex- were co-infected with HIV had a history of contact with sex workers. An increase in the number of syphilis cases in heterosexuals was related to the history of sex worker contact. Whereas out of 16 female patients, in 9 cases they were sex workers, 1 case of a sex worker with a history of IV drug user, 1 case of IV drug user and in 5 cases they contracted syphilis from the partner who was infected. Clinical manifestations including fever, ulcer, lymphadenopathy, skin rash were also assessed and tabulated. A total of 11 patients came with ulcers accompanied by lymphadenopathy and 10 (12.6%) among them were serologically positive hence diagnosed with primary syphilis, secondary syphilis was diagnosed in 19 patients (24.1%) with constitutional symptoms such as fever accompanied by rash on the skin and palmoplantar rash, and the remaining 50 patients (63.3%) were asymptomatic thus considered as latent syphilis. In this study, we found 41 HIV coinfected patients with other STI diseases such as genital herpes, condyloma acuminate, candidiasis vaginalis, and gonorrhoea. A total of 20 patients showed a single clinical symptom, while 9 patients showed multiple or more than 1 clinical symptoms.
Of the 79 cases, syphilis was latent in 50 patients. It is likely that symptoms of syphilis were mild, non-specific and did not cause complaints, making it difficult to make an early diagnosis. Data on risk factors and clinical manifestations are shown in Table 2 .
Laboratory data
Of 79 patients diagnosed with syphilis, RPR titers were 1:16 in 44 patients (55.7%) and 4 patients (5.1%) had higher titer 1:32. All syphilis cases were also screened for HIV infection in 41 HIV-infected patients, 26 of whom were MSM, 2 bisexual patients, 4 patients had sexual worker contact history. Laboratory data are shown in Table 3 .
Discussion
All cases with diagnosis of syphilis were the subject of this study. Some subjects were co-infected with other STI diseases such as HIV, genital herpes, candidiasis, condyloma, or gonorrhea. The prevalence of syphilis has recently increased, hence more research is needed to improve health services in Makas-© 2019 The Serbian Association of Dermatovenereologists sar. In this study, of all 79 cases of syphilis, the majority were men (79.7%) of whom 48.1% were homosexual/MSM, 2.5% were bisexual and 49.4% were heterosexual. The majority of transmission in heterosexual patients resulted from free sex and 5 female patients were infected by their (only one) partner. Syphilis is mostly diagnosed in men (51.8%) and young adults between the ages of 21 and 30 years. Subjects who were not married accounted for 55.7%. In 2014 the male population in the United States contributed to 90.8% of all cases of primary and secondary syphilis, the prevalence rates being highest at the age of 20 to 29 years. (11) The Centers for Disease Control and Prevention (CDC) reported that there was a rapid increase in the number of cases, with the largest increase in MSM and non-married men 60.2%, with homosexual and bisexual orientation (12). These findings vary from studies in Norway which reported that as many as 70% of heterosexual men were infected by their partners or sex workers, while in female almost half of them were infected by their sole partners (13) . It is generally known that syphilis is mostly transmitted through sexual contact which is the most common transmission mode (9) . Most of the syphilis patients are asymptomatic and thus diagnosed as latent syphilis, so according to our findings in this study, the predominant finding is latent syphilis. Patients who present with complaints of genital ulcers, sometimes accompanied by enlarged lymph nodes, are diagnosed with primary syphilis. Furthermore, secondary syphilis is diagnosed as the initial stage of syphilis among symptomatic patients. Some co-infected patients with other STI diseases have been observed. The distribution of RPR ranges from 1: 4 to 1:32 and the majority of patients in this study were found to have titers 1:16 (55.7%).
HIV serology was positive in 51.9% of patients and 25 of them were MSM patients. Reported unprotected anal intercourse is increasing rapidly. Patients diagnosed with gonorrhoea, chlamydia or syphilis are more likely to be asymptomatic (14) . Evaluation of recommendations for annual syphilis testing of HIV-positive MSM in the Netherlands revealed up to one-third of infections were asymptomatic and was detected by screening (15) . Primary and secondary syphilis was mostly reported in the age group 15 to 19 and 20-39 in the Russian Federation and Kuala Lumpur, respectively (9, 13) . In devel-oping countries, up to 90% incidence of primary and secondary syphilis is reported in young men aged 20-29 years, but since 2006 the situation has changed so the most frequently infected are those aged 35-59 years (16) . Studies in the United States reported that MSM, heterosexual men and HIV co-infected women had a higher risk of being infected with syphilis. They revealed up to 50% of MSM, who were diagnosed with syphilis, were also co-infected with HIV and around 61.1% of primary and secondary syphilis occurred among MSM (8, 17) . Studies in China have also shown that increased prevalence of syphilis were detected among MSM and HIV-infected populations (18) . Studies in Brazil also revealed similar findings, namely the existence of strong relationships between male gender and MSM orientation with higher T. pallidum infection (19) . Various studies have shown similar findings in which MSM populations, male and young adults were the dominant group diagnosed with syphilis. Proper monitoring and testing of these high-risk populations can help to keep the disease under control (1) . In this study, most patients showed no symptoms at the time of serological diagnosis thus making the diagnosis of latent syphilis dominant. This descriptive study encourages screening for all high-risk STI patients, where syphilis and HIV co-infection are a crucial matter to be explained further to the patients, especially in terms of treatment and prognosis.
Conclusion
Our study showed there was a significant correlation between syphilis and an increased risk of HIV transmission in MSM groups. The higher number of cases of syphilis and HIV coinfection among MSM can increase transmission of both infections and should be considered a major risk factor for syphilis in Makassar. 
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